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(54) REFLECTION CUP FOR LED CHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of a reflection 
cup releasing from a sealing resin due to weak adhesion of the cup 
with an Ag paste and the resin. 

SOLUTION: An LED chip 2 is mounted on an electrode pad 4 of an 
upper surface of a circuit board 1 having an insulating, and fixed by 
the Ag paste 5 so that a circumference of the chip 2 is surrounded 
by a reflection surface 3a of a thermoplastic resin reflection cup 
3A. The upper surface is resin-sealed by the sealing resin having 
light transmission properties so as to cover the upper surface with 
a semispherical lens 7a. The shape of the surface 3a of the cup 3A 
is a substantially inverted conical shape of a substantially curved 
shape, and constituted so that the emitting light of the chip 2 is 
reflected on the surface 3a, condensed upward and condensed to 
the lens 7a. A thin reflection film is formed on the reflection 
surface to improve reflection efficiency. The resin cup has strong 
adhesion to the paste and the resin, does not release but has 
excellent reliability. Its productivity is excellent by plastic molding, 
and its cost can be reduced. Its electrical short-circuiting, is 
improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to reflective cups for an LED chip, such as the light LED 
used for public welfare devices, such as a personal computer, a printer, PDA, facsimile, a pager, and a 
cellular phone, and infrared rays LED. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of an infrared data communication module 
is more strongly demanded by pocket devices, such as the notebook sized personal computer and PDA 
which carried the optical-communication function, and a cellular phone. The infrared data communication 
module which formed the transmitting section and a receive section into the 1 package is developed by the 
leadframe by the resin mold of direct die bond and lens one carry out wire bond and according to light cut 
EBOKISHI resin in the circuit section which consists of an IC in which the light emitting device which 
consists of LED, the photo detector which consists of a photodiode, amplifier, a drive circuit, etc. were 
included. Moreover, as the reading light source for personal facsimile, the current LED array light source is 
used widely. 

[0003] When these people surround the perimeter of the light emitting device carried in the circuit board 
side by the reflective member on the conventional technique which applied and was indicated by exhibited 
JP,10-242526,A and make it condense the infrared light from a light emitting device on a lens effectively 
previously, there is an infrared data communication module which measures low-powerHzing and the high 
increase in power of a light emitting device. The outline is explained. 

[0004] The important section sectional view and drawin g 3 R> 3 which show the condition that drawin g 2 
surrounded the perimeter of the LED chip mounted in the resin substrate from the reflective cup are an 
important section sectional view in the condition of having carried out the resin seal by the closure resin of 
translucency so that the top face of an LED chip and a reflective cup might be covered in the semi-sphere 
mold lens section. 

[0005] In drawing 2 , die bond of the LED chip 2 which is a light emitting device is carried out to the 
electrode pad (electric conduction pattern) 4 formed in the top face of the circuit board 1 which consists 
of a glass epoxy resin which has insulation, and the reflective cup 3 which consists of a metal member so 
that the perimeter of said LED chip 2 may be surrounded is mounted on the electrode pad 4 of the circuit 
board 1 with the Ag paste 5 which is electroconductive glue. Wire bond of said LED chip 2 is carried out so 
that the wire 6 which consists of a metal thin line may not contact said reflective cup 3. 
[0006] Said reflective cup 3 forms a metal member, for example, SuS material, phosphor bronze material, or 
nickel silver material so that it may have inclined plane 3a of a reverse cone configuration by press working 
of sheet metal etc., and its 30 - 45 abbreviation is [ the tilt angle of the inclined plane 3a ] the optimal, 
nickel plating and Au MENKI are given and the inclined plane 3a (reflector) is improving reflective 
effectiveness. Since infrared permeability is low, as for the reflective cup 3 which consists of said metal 
member, good reflective effectiveness is acquired. Moreover, it excels also in the purpose which stabilizes 
directivity. 

[0007] In drawin g 3 , a resin seal is carried out by the closure resin 7 of translucency so that the top face 
of said LED chip 2 and the reflective cup 3 may be covered by semi-sphere mold lens section 7a. Although 
it is reflected by inclined plane 3a of the reflective cup 3 and the infrared light from said LED chip 2 is 
condensed up, this reflected light is constituted so that it may be condensed by semi-sphere mold lens 
section 7a without futility. 
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[0008] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the reflective cup 
for an LED chip mentioned above. That is, each coefficient of linear expansion of said metal reflective cup, 
Ag paste, and the circuit board is metal reflective cup (nickel silver):1 6.7x1 0-5cm. /cm and **C circuit 
board (GARAEPO): 6.3x10 to 5 cm /cm and **CAg paste: 6.3x10 to 5 cm The difference of coefficient of 
linear expansion is too large like /cm and **C, and it is easy to generate a crack in the plane of 
composition A of a reflective cup and Ag paste. Moreover, closure resin and the reflective cup front face K 
Exfoliation etc. occurs also between planes of composition B. These are for a metal reflective cup to 
receive thermal stress directly. As stated above, a metal reflective cup has very bad adhesion to Ag paste, 
the circuit board, and closure resin, and it has become the cause of the new poor quality of exfoliation in 
the interface. 

[0009] Moreover, the reflective cup which consists of said metal member does not have sufficient 
endurance to heat stress and humidity. 

[0010] Moreover, since the clearance between the reflective cups and wires which consist of said metal 
member is narrow, there is an electric possibility of becoming short. If the large clearance between both is 
taken in order to avoid a SHODA touch, wire die length will become long inevitably, therefore package size 
will also become large. 

[001 1] Moreover, a metal member, for example, SuS material, phosphor bronze material, or nickel silver 
material is formed in press working of sheet metal etc., and further, in order to improve reflective 
effectiveness, since surface treatment, such as nickel plating and Au plating, is performed, the inclined 
plane (reflector) will become expensive. There was a problem of **. 

[0012] This invention is made in view of the above-mentioned conventional technical problem, and electric 
short-circuit is improved, and the purpose has firm adhesion to closure resin and Ag paste, and offers the 
small and cheap reflective cup for an LED chip excellent in dependability and productivity. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the reflective cup for 
an LED chip which carries out a resin seal by translucency resin so that the reflective cup for an LED chip 
in this invention may mount a light emitting device in the top face of the circuit board which has insulation, 
and said light emitting device may be surrounded in the perimeter in the reflector of a reflective cup and 
the top face of said light emitting device may be covered in the semi-sphere mold lens section, said 
reflective cup is characterized by to form by plastics material. 

[0014] Said plastics material is characterized by being thermoplastics or thermosetting resin. 
[0015] Moreover, the configuration of the reflector of said reflective cup is an abbreviation reverse cone 
configuration or an abbreviation curve configuration, and it is characterized by constituting the outgoing 
radiation light from a light emitting device so that it may be reflected by said reflector, may be condensed 
up and may be condensed by the semi-sphere mold lens section. 

[0016] Moreover, it is characterized by forming a reflective thin film in the reflector of said reflective cup. 
[0017] 

[Embodiment of the Invention] Hereafter, based on a drawing, the reflective cup for an LED chip in this 
invention is explained. Drawing 1 is a sectional view in the condition of having mounted the reflective cup in 
the circuit board concerning the gestalt of operation of this invention. In drawing, the same sign shows the 
same member as the conventional technique. 

[0018] In drawing 1 , a different place from the conventional technique is having changed the quality of the 
material of the metal reflective cup 3 which was being used conventionally into thermoplastics reflective 
cup 3A which is plastics material. Since other configurations are the same as that of the conventional 
technique, explanation is omitted. 

[0019] said reflective cup 3A — thermoplastics, for example, poly phthalamide and a calcium silicate, and 
titanium oxide — changing — metal mold — since plastic shaping is carried out, it excels in productivity, 
and the cost can be cut down compared with the conventional metallicity member. 
[0020] Moreover, it compares with the metal reflective cup 3 mentioned above, and, for thermoplastics 
reflective cup 3A, coefficient of linear expansion is 2.3x10 to 5 cm. It is /cm and **C, and it is not different 
from Ag paste, the circuit board (GARAEPO), etc. which were mentioned so much above, and, in addition to 
relaxation of thermal stress, this thermoplastics reflective cup 3A has good firm adhesion to closure resin 
and Ag paste. 

[0021] Said thermoplastics reflective cup 3A is cheaply producible with plastic shaping with metal mold. 
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[0022] Since electric short-circuit with a wire 6 is improved and said thermoplastics reflective cup 3A does 
not have to lengthen a wire 6 highly beyond the need, the design top of the circuit board 1 can also make a 
mounting tooth space small. 

[0023] Since reflective effectiveness falls somewhat as compared with a metal reflective cup, said 
thermoplastics reflective cup 3A can improve reflective effectiveness by forming a silver reflective thin film 
in inclined plane 3a of a reverse cone configuration by non-electrolyzed nickel plating etc. 
[0024] The configuration of the reflector of thermoplastics reflective cup 3A in the gestalt of this operation 
may not be restricted to a reverse cone configuration, and may form a plastic member in a curve side by 
resin fabrication. The include angle of the normal of a curve side and the base of a reflective cup to make 
has about 30 - 45 optimal abbreviation. A silver reflective thin film is formed by non-electrolyzed nickel 
plating etc. like [ this curve side ] ****. 

[0025] The thermoplastics reflective cup described above is widely applied to the infrared rays LED 
besides Light LED. 

[0026] Although the gestalt of this operation explained thermoplastics as a material of a reflective cup, it 
may not restrict to this and other plastics material, for example, thermosetting resin, is sufficient. 
[0027] 

[Effect of the Invention] As explained above, according to this invention, it has a closure resin Ag paste, an 
electrode pad, and firm adhesion, exfoliation etc. is canceled, and the reflective cup which consists of 
plastics material, for example, thermoplastics, or thermosetting resin is excellent in dependability. 
Moreover, productivity can produce cheaply well with plastic shaping. Furthermore, it has the remarkable 
effectiveness of electric short-circuit being improved. Therefore, reliable electronic parts and an infrared 
chip mounting unit can be offered by using a thermoplastics reflective cup. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view in the condition of having carried out the resin seal by translucency resin 
so that an LED chip and a reflective cup might be mounted in the circuit board and the top face might be 
covered in the semi-sphere mold lens section with respect to the gestalt of operation of this invention. 
[Drawing 2] It is the important section sectional view showing the condition of having surrounded the 
perimeter of the LED chip mounted in the resin substrate from the reflective cup with respect to the 
conventional technique. 

[Drawing 3] It is an important section sectional view in the condition of having carried out the resin seal by 
translucency resin so that the top face of the LED chip of drawing 2 and a reflective cup might be covered 
in the semi-sphere mold lens section. 
[Description of Notations] 

1 Circuit Board 

2 Light Emitting Device (LED Chip) 
3A Thermoplastics reflective cup 
3a Inclined plane 

4 Electrode Pad 

5 Ag Paste 

6 Metal Thin Line (Wire) 

7 Closure Resin 

7a Semi-sphere mold lens section 

A The plane of composition of a reflective cup and Ag paste 
B The plane of composition of a reflective cup and closure resin 
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